General Experimental:
All reactions were conducted under an inert atmosphere (nitrogen or argon) in ovendried glassware. Dichloromethane was freshly distilled from CaH 2 and tetrahydrofuran was freshly distilled from sodium / benzophenone. All other solvents and reagents were used as received from commercial sources. Melting points were determined using a Stanford Research Systems Optimelt automated melting point system and are uncorrected. Infrared spectra were acquired on a Shimadzu FTIR-8400S spectrometer as a solution between sodium chloride plates. Absorption maxima are expressed in wavenumbers (cm -1 ). 1 H and 13 C NMR spectra were recorded in deuterochloroform on a Bruker AVANCE DPX300, or Bruker DPX400 spectrometer ( 1 H frequencies 300, 400 MHz; 13 C frequencies 75 and 100 MHz respectively). 1 H chemical shifts are expressed as parts per million (ppm) with residual chloroform ( 7.27) as internal reference and are reported as chemical shift ( ); relative integral; multiplicity (s = singlet, br = broad, d = doublet, t = triplet, dd = doublet of doublets, dt = doublet of triplets, q = quartet, m = multiplet); and coupling constants (J) reported in Hz.
13 C NMR chemical shifts are expressed as parts per million (ppm) with residual chloroform ( 77.1) as internal reference and are reported as chemical shift ( C ); multiplicity (assigned from DEPT experiments). High resolution mass spectra were recorded on a Bruker ApexII Fourier Transform Ion Cyclotron Resonance mass spectrometer with a 7.0 T magnet, fitted with an off-axis Analytica electrospray source. X-ray crystallography was performed at the Australian National University.
2-((1,3-dithian-2-yl)methyl)cyclohexanol
A solution of trans-2-allylcyclohexanol (2.40 g, 17.1 mmol) in dichloromethane (100 mL) was cooled to -78 °C and ozone was bubbled through the solution until a blue colour persisted. The solution was then purged was nitrogen and dimethylsulfide (3.8 mL, 51 mmol) was added. The mixture was stirred for 30 min, while warming to room temperature. 1,3-propanedithiol (3.43 mL, 34.2 mmol) and boron trifluoride diethyletherate (4.33 mL, 34.2 mmol) were added and the mixture was stirred overnight. The solvent was evaporated and the residue was subjected to flash chromatography, eluting with 25% ethyl acetate in hexanes, to give the title compound (3.09 g, 73%) as a clear oil; R f 0. 
(E)-ethyl 3-(-2-(2-oxoethyl)cyclohexyloxy)acrylate
To a solution of (E)-ethyl 3-(-2-((1,3-dithian-2-yl)methyl)cyclohexyloxy)acrylate (1.80 g, 5.20 mmol) in acetonitrile (50 mL) and water (10 mL) was added sodium bicarbonate (1.31 g, 15.6 mmol) and iodomethane (970 µL, 15.6 mmol). After stirring the mixture for 24 h, water (50 mL) was added and the mixture was extracted with ether (3 × 50 mL). The combined organic phases were washed with brine (20 mL), dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 10% ethyl acetate in hexanes, to give the title compound To a solution of (E)-ethyl 3-(-2-(2-oxoethyl)cyclohexyloxy)acrylate (58 mg, 2.4 × 10 -4 mol) in THF (2 mL) was added 3-ethyl-5(2-hydroxyethyl)-4-methylthiazolium bromide (90 mg, 3.6 × 10 -4 mol) and 1,8-diazabicyclo[5.4.0]undec-7-ene (54 µL, 3.6 × 10 -4 mol). The mixture was stirred under reflux for 16 h, poured onto water (30 mL), extracted with ethyl acetate (4 × 10 mL). The combined organic phases were dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 10% ethyl acetate in hexanes, to give the title compound (57 mg, 98%) as a clear oil; R f 0.60 (30 % ethyl acetate in hexanes); IR (CHCl 3 ) ν max /cm -1 3093, 2977, 2931, 1735, 1720, 1450, 1396, 1288, 1172, 1103, 1026; 1 H NMR (300 MHz; CDCl 3 ) 4.29 (1 H, dd, J 6.0, 5.7), 4.14 (2 H, q, J 7.2), 3.36 (1 H, ddd, J 9.9, 9.9, 4.5), 2.87 ( mol) in ethanol (5 mL) was cooled to -78 °C and sodium borohydride (38 mg, 1.0 mmol) was added. The mixture was stirred was 30 min, poured onto saturated aqueous ammonium chloride (25 mL) and extracted with ether (3 × 15 mL). The combined organic phases were dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 25% ethyl acetate in hexanes, to give the title compound (190 mg, 94%) as a colourless solid, mp 66. 
2-((ethoxycarbonyl)methyl)-octahydro-2H-chromen-3-yl 3,5-dinitrobenzoate
To a solution of ethyl 2-(octahydro-3-hydroxy-2H-chromen-2-yl)acetate (10 mg, 4.1 × 10 -5 mol) in dichloromethane (1 mL) was added 3,5-dinitrobenzoyl chloride (14 mg, 6.2 × 10 -5 mol), triethylamine (9 µL, 6.2 × 10 -5 mol) and a catalytic amount of 4-N,Ndimethylaminopyridine. The mixture was stirred for 24 h, poured onto water (20 mL) which was extracted with dichloromethane (4 × 15 mL). The combined organic phases were dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 5% ethyl acetate in hexanes, to give the title compound (18 mg, 100%) as a colourless solid; mp 106 -107°C (from hexane -ether); R f 0.68 (30 % ethyl acetate in hexanes); IR (CHCl 3 ) ν max /cm -1 3101, 2939, 2862, 1720, 1542, 1342, 1272, 1172; 1 H NMR (300 MHz; CDCl 3 ) 9.22 (1H, t, J 2.1), 9.10 (2 H, d, J 2.1), 4.97 (1 H, ddd, J 10.2, 9.9, 4.5), 4.15 -4.00 (3 H, m), 3.06 (1 H, ddd, J 9.9, 9.6, 4.2), 2.58 -2. 
2-((1,3-dithian-2-yl)methyl)-octahydro-2H-chromen-3-ol
A solution of ethyl 2-(octahydro-3-hydroxy-2H-chromen-2-yl)acetate (45 mg, 0.18 mmol) in dichloromethane (2 mL) was added cooled to -78 °C. Di-isobutylaluminium hydride (1M in dichloromethane; 0.41 mL, 0.41 mmol) was added and the mixture was stirred for 1h. iso-Propanol (1 mL) was added and the mixture was warmed to room temperature. Silica gel (ca. 500 mg) and ethyl acetate (10 mL) were added and the mixture was stirred for 2 h, filtered through a pad of celite and the solvent was evaporated. The residue was dissolved in dichloromethane (2 mL). 1,3-Propanedithiol (55 µL, 0.55 mmol) and boron trifluoride diethyletherate (70 µL, 0.55 mmol) were added and the mixture was stirred for 16 h. The solvent was evaporated and the residue was subjected to flash chromatography, eluting with 20% ethyl acetate in hexanes, to give the title compound (28 mg, 53%) as a clear oil; R f 0. 
(E)-ethyl 3-(2-(2´-oxoethyl)octahydro-2H-chromen-3-yl)acrylate
To a solution of 2-((1,3-dithian-2-yl)methyl)-octahydro-2H-chromen-3-ol (40.0 mg, 1.38 × 10 -5 mol) in dichloromethane (3 mL) was added ethyl propiolate (28 µL, 2.8 × 10 -5 mol) and N-methylmorpholine (28 µL, 2.8 × 10 -5 mol). After stirring the mixture for 22 h, the solvent was evaporated and the residue was dissolved in acetonitrile (2.5 mL) and water (0.1 mL). Sodium bicarbonate (58 mg, 6.9 × 10 -5 mol) and iodomethane (43 µL, 6.9 × 10 -5 mol) were added. After stirring the mixture for 24 h, water (20 mL) was added and the mixture was extracted with dichloromethane (3 × 10 mL). The combined organic phases were dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 10% ethyl acetate in hexanes, to give the title compound (21.6 mg, 53%) as a clear oil; R f 0.32 (20 % ethyl acetate in hexanes); IR (CHCl 3 ) ν max /cm -1 2931, 2862, 1728, 1704, 1643, 1450, 1234, 1126; 1 H NMR (300 MHz; CDCl 3 ) 9.76 (1 H, br s), 7.45 (1 H, d, J 12.3), 5.27 (1 H, d, J 12.3), 4.15 (2 H, q, J 7.2), 3.87 (1 H, ddd, J 9.0, 8.7, 3.3), 3.72 (1 H, ddd, J 9.6, 9.6, 4.5) mol) in dichloromethane (2 mL) was cooled to -78 °C. Boron trifluoride diethyletherate (13 µL, 0.10 mmol) and trimethylsilyldiazomethane (2M in hexane; 38 µL, 7.5 × 10 -5 mol) were added and the mixture was stirred overnight, allowing to warm to room temperature. Saturated aqueous ammonium chloride (10 mL) was added and the mixture was extracted with dichloromethane (3 × 5 mL). The combined organic phases were dried over Na 2 SO 4 , the solvent was evaporated and the residue was subjected to flash chromatography, eluting with 20% ethyl acetate in hexanes, to give the title compound (5.5 mg, 43%) as a clear oil; R f 0.34 (15 % ethyl acetate in hexanes); IR (CHCl 3 ) ν max /cm -1 2931, 2854, 1735, 1720, 1257, 1110; 1 H NMR (300 MHz; CDCl 3 ) 4.24 (1 H, dd, J 8.7, 3.9), 4.16 (2 H, q, J 7.1), 3.01 (1 H, ddd, J 9.9, 9.0, 4.2), 2.97 (1 H, ddd, J 13.5, 13.2, 2.1), 2.77 (1 H, dd, J 16.0, 3.9), 2.60 (1 H, dd, J 16.0, 8.7), 2.45 (1 H, ddd, J 13.5, 6.9, 1.2), 1. 
